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_ qm Designation: D 1739 ~ 83

Standard Test Mathod for

Collection and Measurement of Dustfall (Settleable

Particulate Matter)’

This smidod Iy iszued under s fized dodgamivd D 1739; the nunder immodibielly following ihe dutignotion indsaxs de year of
orgizal sdaprion on in tha cuse of nevikibn, Uk your &F e mmviden, A nidober i pareatictzy Indicolay die yoor of Lt naapproval A
Bupcnmerige epzhing (€] indliates an editosll xhaage whves the |a8t fovizian of reapproval,

1. Scope

1.) This ms; method covers n procedure for enjlection of
duatta)l and ies Intasucement, This test method is not appro-
priste for determinotion of the dustfill rare in smell areps
afegied by specific sources, This test method describes derer-
minotion of both water-coluble id iosoluble partictlare mat-
ter
12 This test reethod is innppropriate for industrial hypienc
use excepl whepe other more specific methods aze also usad,

13 This standard dees ot purpart 10 address all of the
safety conterns, i amy, essociated with is wse, I iv fthe
responstbility of the user of this siandard io establish appros
privie safery and health praciices and determine the applico-
bility of regulatory limilacions prior ie use

2. Relzrenced Docaments

2.1 ASTM Srundords;

B 37 :gmi:ﬁ:uﬁons for CopperAlloy Condenser Tube
Plaie

D 1123 Specification for Reagent Water®

D 1356 Tepminolozy Relating to Sampling and Analysis of
Atmosphereg®

El} Sgt:iﬂ:alion for Wire Cloth Sieves for Toering Pur-

pasey’
E 380 Proctice for the Use of the Internstional System of
Units (SI) (the Modemized Matric Systnhn)®

3. Terminology

3.1 Defistrions—For defnitions of ©rms nsed in this test
racthed, refer to Terminology D 1356, An explanation of units,
symabols, and ronversion factoks may be found in Pracdco
E330.

32 Definitiar gf Terms Speclfic o Thiv Srandard:

"Thic wesr mowoed k ke the jurisdicdon of ASTM Cammites O-22 ob
Shepling ard AnMydis of Avrcaphers, 3nd is Wit dinmt respansibllity of Subsorn-
mijtiee D22,00 op Amblent Amuasplicres dod Botree Ervdasions,

Curen =dition nppraved Get. 10; 1548, Published Dercmbee 1998, Orlzinally
pen)izhed us D 1739 80 T, Laxt previous ediics U 1739 - 89 (1993)4,

R 4 D‘inlmumu. see 1942 Annucl Book ¢f ST Scandards, Vol 02.Q1=TRephead
g B 171

A finaal Book; of ST Swanstards, Vok 1301,

“ dnpupi Book af ASTAT Sreadindt, VBI 11,03,

* Aisas Bovic of ASTI Studards, Vol (4.02.

* Digcanqlayed: sec 2997 i) Busk of dSTH] Sralidaret, Vol 142 —Replerd
by JEERaSTiv @ (0,

Lopyrighi DASTM, 100 i MNewvor Ddve, Yiack Comhaliocket), Pa {3428-2959, Lintod Snateg,

3.2.1 peltleable poriicidare materlal—any maregia) conye
pesed of particles small enough w pass throngh a 1~mm screen
(see Specification E 11) and Jarge cnough to scttle by virtue of
their weight into the conmainer fiom the ambizat zit

4, Summary of Test Meihod

4.1 Conniners of 2 standard size fnd shipe are prepaved and
sonled in 8 laborstory aud then ppenied and sttt up at appropr-
atedy chozen sitel so i} particolate matter cen geftle info thesn
for periads of about 30 days. The containemns are then closed
und yepurned 1o the labominry. The masses of the wattr-soluble
and -insofuble componenty of the marexial collected are deter-
mined, The resulta are reported as grams per square memre por
30 days g/(m® 30 d).

8, Significance and Uise

5.1 This test roathod bas the advintage of axtreme simoplic-
ity, It is 3 crude and nem-specific test method, but it is useful ih
the study of lang-verm teends, It requires very little investment
in oquipment amd can be' cartisd ot Withour a Large
technically-skilled soaff.

5.2 This et mcthed is weefu] for obuining semples of
setlleable particulnte matter for firther chermical analysis (1)

" 6. Interferences

6.1 The results from this test imgthod are obtiined by
weighings. Any maberizl that pets into &ie cootaloey and passes
through the sizve used in apabysis, but which #id not setrle into
the cantainér gRler air ehimigoeer can be considerad ao
interferent,

. Adparatus

7.} Comzainer—An open-t eylinder not less than 150
mm (6 in) iu diamercr wilh beight nor less than ewieo it
diametzr Coprainers should be made of aimless stee) por
weatherproof plastic. They shall be copable of accepting
legible, weatharproof, identificaton markings, A tpht-fitring
lid is nevded for aacll coatyines,

7.2 Siand. for the contziner, which will hold the top of the
conriner ar a height of 2 m sbove ground. B will also include
a wind shield constructed decording to Figa 1 and 2, Experi-

3 ' botdfice numibess In paccadies=a rafer ia the Jiat of sefentims 2t the cod af
Qs das1 inelhod,
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ments reported i Kohler and Fleck (2) indicate thet much
better precizion is obtaiped when this simple aerodynamie
shield is pravided, and that thore Js a wide varisbility in the
concentration of particles sqbject to setlling at heighls of legs
than 2 m.

7.3 Sicve. | vurm (No. 18), atainless steel.

7.4 Drying Oven, with wompeambue conbrolled ar 105°C,

7.5 Buchmer Fuipnsl, 2od 2 L. Altedug fiask.

2.6 Filler Paper. fast filtering cype, circles to fit the Buchner
funnel

1.7 Swiporating Divhes, 100-mlL capicity, capabls of being
undmbipuoisly idencified

7.8 Desiccators.

7.9 Analylical Balancs, to weigh with 3 pestision of 0.1
g,
.10 Flexibie Spanda,

713 Crare, or frame m whith 1o earry the contomers,

7.12 Graduated Oylinder, 1 L capacity, whose graduations
have been thecked for calibration aecvracy, X5 mL, nsing, for
sxample, volumetsic flosks or pipemes.

3. Reagpais
8.1 Purity of Water—Unless otherwise indieated, reference

to watey shgll be umderstood to mesn reagedt water gy defined
by Type II of Specification D 1193,

9. Sampling

9.1 Sltas (3, 4); for genersl sampling stralegy, gec Specifi-
cations B 57.

9.1.) Location:

9.1.1.1 Thezse recommmendations are a poide o the sele=tion
of 2 site. In casps where these piidelizes cabnor be followed,
results shotld only be presioted accompanied by an appropri-
ale caveat

9.1.1.2 The sampling site should be in an open aren, free of
siroctares higher thum | m within o 20-m radius of the coatainer
stund, 1t should bs awny from lozal sonrese of polludon and
objeers that could affect the ssitling of particulnre marter, such
a8 wees, and afr exhaysts aod intakes. Accessibility and seeurity
from vandalism are msjor tonsiderations in the seleciion of o
site.

9.1.1.3 Elevatons io higher ohjects within 20 m should not
excced 30° from the botizontl.

9.1.1.4 Open megs around police and fire stations and
ifbraties are ofien suitable because of their accesajhility and
secufity.

9.1.15 Avold sivipg tho containess ncar chimneys. When-
ever possible, the sompling site shall be mere thun wn
stgek-lengths from ap operating stack mad upwind fom it
sceprding 1o thie mast fequent wind ditccrion.

. Nom }=—=Do0 nor assume Lot stvis are unused without malking dizest
inquiry.

8.1.2 Number of Slies (5)—For cach rogion to be surveyed,
& minimum of four Sappling sit=s shall be provided, to aflow
for rejected sumples and to provide some evidence for quality
asseranes checks. Ag orderly spacing of die stutions should be
reade approximately at the vertices of an equilateral wisagnlar
grd. The availability af staff will ofttn bo a constraining factor,
but it is quggested thir the spacing berween sites be betw=mn 5
and ¥ km

9.1.3 Site Records—A file which will conuim physical
iaformation specific to each sjts, such as tbe approximate
clovation above sea level, mop co-ordinates, and se Jorth,
shoyld be rointwined for cach sire. It should includs 2 detalled
degevipdon, or photographs of the containet stond that include
is sumoundingzs Alse included should be photographs or
detailed descriptinns of the surtounding ares in the folr
campass poios directions From e coppiiner sknd. Unoiud)
acHvities occiging in the neighborhoad of the site that emic
larpe amounts of partellste mamer ino the air sbould be
recarded ip the site file, Suoh ovents are fires, construction ard
demalition wotk, mafiic divcrsions, and so forty, Records of
thesa svents will greatly increase the valae of the dats pathered
from this tedt mnethod, Records of 1ain #od snowfall for the sites
may alss be helpful Iz icdemreting wthé resols fom this test
method.

9.2 Preparation of the Coniainers—Thotoughly clean the
coptainers and lids, using deterigeht soludon. Rinse the cop-
tainers twice with feagent water. The conlainers should be
gealed with their lids, Jabelled with identification nuebers, and
placed in the sosk or crate.
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9.3 Sample Colleciton:

93.1 Ser oot the contniness at the siteg. Record the date,
tisne and ideniification munber as each contiter {2 set out and
its lid reroved, .

5.3.2 AI the end of tha sanypling period, resea] the conin-
e with Shelr lids snd place them in the crates or racks apd
reblrg them to the labaratory for unalyvis, The date and bme of
pick up and the idensification number of the copminers should
be cecorded ar each yice o5 they are collacled.

93,3 Rain or snow will collect i ol evaporate fom the
conininers duzing the exposure period, and Contsiners may
have liquid in them when they are picked up, This liguid is Jarer
proccssad and therefore shouid vat be discarded. If encugh
inches of rain or snow ane known (o have fallen at x site thatis
is likely char the contuiper was Sled with either, the corre-
sponding semplu shoutd be vuided,

9,4 Sampling Pericd—The sumpling period shall be one
calendar month with dn sllowance of =2 days permissible
whent the set~qur and pick-up dares are cliosen. Resulty are
parmalized to @ thiry day period.

8.5 Handling:

8.5.1 No atiempt should be made 16 remosve the collected
marerial fiom the contriners N the sompling siie,

9.5.2 As tha containers are forded into the crotes 1o go o the
field and apain afint they are renuned o the Ixboratoty, records
should bc made in a permiancat log book. The ourgring and
incooting fecords sholdd be reconciled immediately and any
distrepancies Investigated immediatsly, so thal missing
wimples oap be found before their exposure period exceeds the
maximom peratigsible 32 days.

10. Procedure

10.1 The procedures are dostribed below in rerms of a
single sargle, bor nomually tiany samples witl be analyzed
simultaneously using snultiple cvaporsting dishes, filiers, 21c,

102 msolubie Masler:

10.2,] Prapage an evaporating dish by washlag. dryiop and
marking it with an identification nmumber.

10.2.1 Place 1 folded filter paper in the prepared dish and
dry it fox ar feast 1 h in the pven. Cool itin 1he desiceator, ther
weigh the filter in the dizh 18 the nearest 0.1 mg. Reeord the
weight a3 the tare weight for insclubie mdtter,

1023 Seatthe Silber poper {10.2.2) In the Bushner fisnnel by
werting it with a sall amouns of repgenr warer Place 1he
funnel on the filter fask. If the conmilter to be aphlyzed is dry
or has Jess than 200 mL of waler in i, add eacugh resgent
watet o i 1o briag the voluras of liquid up to about 200 ml.
Swirl the water arourd to entruin the serled patticllaw matsr.
Use a clean Sexible spatula tinsed with reagear water ko swab
$own the wolls of the conminer and ensure that afl the
sariculate matter is foed Gom it walls and bodom of the
:ontainer. Pour the Uquid abd sntmined parricuigte maner ino
be Glter Rensso! rthraugh the No. 18 sieve. The Sltrate collected

B the Sask will be used Inter for determination of soluble
sakcr.

1802.4 Maasure apd recond the volume of the filtrame in the
Taduated cylinder and tetain it for detecnipation of the soluble
wiendt. Rinee the continer with approxipately 100 mbL of
agent water and teunsfes any solid material remainivg In the

canygjner o the filter ditough the sieve, using the faxible
spatuls if necessary. Discard the filtrawe from the rinsing and
any metenal sekided by the sieve, ]

10.2.5 Remove the filler paper with the insoluble marenat
from the filter funnc), placa it in de tarwd dizk and put them in
the gven for at least 90 min Cool them in 8 degiccator for at
least | b Weigh the dried cdish and filter with mscluble materin)
o withiic 0.) mg. Repeat the drying procedurs until a consmant
mass is obained.

10.2.6 Caleulme the weighl of ipsoluble particulate matier
by deducting the mr¢ weighr of the Silier and dish from th=
weight found in 102.5.

103 il Splubls Maner:

10.3.1 Prepare aa evapocatipg dish as in 10.2.1. _

10.32 Putall, or 3 measured 50D m1, whichever is Jess, of
the fillate from 10.2.4 fto & {000 mL begker Cancentrate the
solition glewly tn approximatcly 50 mL on a hot plate by
beiling away water. If the tocal fifate vollne was less than
S00 mL. make noie of this fact.

10.3.3 Dry the prepored svgporsting digh in the oven and
cool it in the desicestor Weigh it snd record the weight W the
niearest 0.1 mp a5 the tere weigh',

103.4 Quantitaively gansfer the cancenteated filesaie from

" 103.1 to the tared dish and conrinue the evnporation very

slowly od a hot-plate o dryness. Dry e dish and contenss in
e oven for 2 I, and codl in the desiceator for ak leasi | b
Weigh tt= eveporating dish and contents and record the mass to
the gearest 0.1 mg. Repeat the drying and cooling unti] s
constant miass i= obidined

10.3.5 Calculate the net moss of the muwmrial dissolved in
the sojutnn mken in 10.3.1 by subracting the fare mass from
the roass determined in 10,33, If tho whole volame of the
filomte was not taked jo 10.3.1, narmalize the pei mage to the
whola valuma. Bepon the resuftent figure as sciuble particulaie
matter.

21, Calculation

11.1 Calevlate- 2 doposition rate, D, in gtams/square
mere/30 day period, p/{m™ 30 d), for the two asses of
marcrial obtemed in Section 10:

Ge= WA g/t 130)

where:

A = collection area, the <rogg secrional grea of the jmside
diamezzr of e top of the container, nr’, and '

7 = mastes determized in (0.2 and 103, nounalized if
neceseary @ a 30 day period, g.

12, Precision and Biss (2, 3, 7)

12.] Ap iuvearigatio ialo the precision of this st method
(a similax method now being withdeqwn) was made 38 part of
an interisborntory smudy of alr paliution monitoring meithods
called Project Thresbold in 1968. The tosc method 8k then
defined was pot sxactly the one described in this standard. The
coptuiner was oot equipped with the perodyhamic shlold
defined now, aod tHe heighr for the contziner was much less
locsely deBned. In addidon. the sceepmnce criteris for sites
were net a8 swingent as in this standard, roofop locations
were accepible. Meetham (6) reports » stzosg vaniadon in the
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amount of sample collecied in confvinerz ab the same sic
sepatated by verdeal height The results from Project Threek-
ald are presemed in 12,12 through 12,1.7 and piom jaforma-
tion ix tivailable with respect o the pracision to be exproied In
sampling with differcar types of containers in Ref 6,

12.1.1 Regsogusibilig—The stapderd deviadon for varia-
tions among single dustfzll measurements by differaqr labara-
tories is 1.46 g/(tn™ 30 d) snd is assecised with @ mean
dustial] of 645 glm®- 30 d), Measurements At thooe dustfall
races over the moge of 1.23 ta 1247 g/m™ 30 d) do pox exhible
an apparcut reladonship between duscfall rate apd reproduc-
ibility.

12.1.2 Rupcmrability—"Yhe standacd deviation far vpsistions
amang 1ed dustfall messurcments within Jabomtories is
1,03 g/(m* 30 d) and s associated with & mean dustal] of 6.45
g/ 30 d). Measurements st theee duzefal] mates in the ragge
of 328 w 1047 g/w® 30 d) did mot show An spparsnt
milatjonship betiveen dostfall zate and repeatabiling.

12.1,2 Koown quentiies of wattr soluble and water in-
soluble particgidic mpaterinls were added to some dudefall
saaples after their collecton and prior 1o amlysis. The avernge
recovery of the duse spikes wes 56 % based upon all meature-
ments. The srandard deviation of the gpike recovery measume~
xments i5 16 %,

12.1.4 The swandird deviations of between. and within-
laboratory determinations of the water insoluble faction of the
ambicat dustfzll samples are 1.J8 and D78 g/pu® 30 &)
respectively, and arc assaciasted with = mean wakee nsolubic
dusifall of 3.50 ¢/(m* 30 d).

12.1.5 The avcapt recovery of water insoluhle dustfall
spikes by all lgboratorics and m Al Siwes is 91 % and he
siandind deviation of the recovery measarerneors is 18 %

12.1.6 The stapdard deviations of berween- ond within-
lnbocutery detzmminglions of the water solable fraction of
apbient dustfell samples are 1.64 and 059 g/iza” 30 d),
respectively and are associated with 3 mean water soluble
dusehll of 2.59 gf{r 30 d),

12.1.7 The average recevery of watkr kohibie dustfull spikes
by nll lsboraterizs sod at all sikes 1S 95 % and the standard
deviation of the recovery meamurements i3 37 %.

{22 Beuer resulig wrre sbtajncd by Kehler and Fleck (2)
usihg the acodynamic vine specified in this test method,

13. Keyviords
13.1 embient amospheres! dustfell;, settlesble particulare
matter
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